Among the patients with brucellosis, the diagnosis of EO was based on clinical findings (scrotal swelling, pain, or tenderness) and/or ultrasonographic examination.
Therapeutic failure was considered to be the persistence or worsening of the symptoms or signs of the disease after 1 month of treatment. Relapse was defined as reappearance of symptoms or signs of the disease (as assessed by the patient's physician), or a new positive blood culture result obtained after the end of therapy.
Cases with symptom duration of less than 8 weeks were considered to be acute, the ones between 8 and 52 weeks to be subacute, and the ones that lasted more than 1 year to be chronic (7) .
Dual or triple combinations of doxycycline, rifampicin, streptomycin, ciprofloxacin, and gentamicin were used in the treatment. Streptomycin was administered for 3 weeks, gentamicin for 10 days, and doxycycline, rifampicin, and ciprofloxacin for 6 or 12 weeks based on clinical response and development of complications.
The chi-square test was used to compare the qualitative variables. Student's t-test or the Mann-Whitney U test were used to compare the quantitative variables. Statistical analysis was performed using SPSS 13.0.
Results
One hundred and twenty-eight out of 192 patients evaluated throughout the study were males (66.7%) and EO was detected in 21 (16.4%) cases. The mean age of the patients with BEO was 44.6 ± 16.2 years (range: 18-81 years). While 15 of these patients (71.4%) lived in a rural region, 6 of them lived in a urban region (28.6%). Fourteen had (66.7%) had occupational exposure history, 16 (76.2%) had history of consumption of unpasteurized milk and dairy products, and 3 (14.3%) had brucellosis history in their families. Thirteen (61.9%), 7 (33.3%), and 1 (4.8%) of the patients had acute, subacute, and chronic brucellosis, respectively ( Table 1) .
The most frequent complaints were scrotal pain in 21 patients (100%), malaise in 13 patients (61.9%), arthralgia in 10 patients (47.6%), lumbar pain in 8 patients (38%), sweating in 7 patients (33.3%), myalgia in 6 patients (Table  1) . When the male patients with or without EO were examined in terms of demographic, clinical, and laboratory findings, rural living, occupational exposure, and subacute clinical type were statistically significantly higher in the group that developed EO. Characteristics and laboratory findings of 128 male patients with brucellosis with or without EO are given in Table 1 .
The RBT was positive in all cases. Reproduction was determined in 8 of 15 patients from whom blood samples for culture were collected. Three patients with STA of <160 were diagnosed by blood culture. BEO was diagnosed by clinical and physical examination in 3 patients (14.3%) and by scrotal ultrasonography (USG) and/or color Doppler ultrasonography in 18 patients (85.7%). In USG, focal hypoechoic testicular area(s) were detected in 16 patients, testicular heterogeneity in 13 patients, increased testicular vascularization in 11 patients, enlargement of epididymis and/or testis in 10 patients, and hydrocele in 2 patients.
Orchiectomy was performed for suspected malignancy after USG in patient number 16 (Table 2) , who presented to the urology clinic with a complaint of scrotal swelling. This patient was diagnosed with granulomatosis orchitis after pathological examination. Tumor markers were negative. After 1 month, the patient presented with a complaint of scrotal swelling in the other testicle. RBT was found to be 2 (27) 3 (20) 4 (52) 5 (81) 6 (65) 7 (40) 8 (30) 9 (46) 10 (56) 11 (34) 12 (47) 13 (27) 14 (36) 15 (46) 16 (38) 17 (57) 18 (39) 19 (58) 20 (55) 21 ( positive and the STA test was positive with a titer of 1/80. Brucella spp. developed in the blood culture of the patient, who was suspected for malignancy in the other testicle in USG. A 90-day rifampicin + ciprofloxacin therapy was completed with full recovery. Patients numbers 17 and 18 (Table 2) were followed for nonspecific epididymoorchitis (NEO) and were diagnosed with Brucella spp. reproduction in blood culture, while STA values were negative (titer <1/80). Characteristics of patients with BEO are given in Table 2 .
The most frequently used antibiotic combinations were: doxycycline + rifampicin (10 patients), rifampicin + ciprofloxacin (5 patients), doxycycline + gentamicin (3 patients), doxycycline + streptomycin (1 patient), doxycycline + ciprofloxacin (1 patient), and doxycycline + streptomycin + ciprofloxacin (1 patient). While 2 patients (9.5%) suffered a relapse after medical treatment, 2 (9.5%) suffered therapeutic failure. Full recovery was achieved with altered treatment. None of the patients underwent surgery after medical treatment. In one patient, due to the delay in the diagnosis of brucellosis, orchiectomy was performed with the suspicion of tumor. There was no mortality.
Discussion
Brucellosis is a multisystemic infectious disease, which can involve many organs and tissues (8) . EO is the most frequent genitourinary complication, affecting 2% to 20% of males with brucellosis (9) . A rate of EO as high as 16.4% was detected in our study.
Brucellosis is more frequently encountered in the rural areas (10) (11) (12) (13) . In studies in which BEO cases were examined, living in rural areas, the use of nonpasteurized milk and dairy products, and occupational exposure were reported as 31.3%-76.5%, 22.9%-88.2%, and 38.3%-94.1% respectively (9, (14) (15) (16) . In our study, living in rural areas and occupational exposure were found to be statistically significantly higher in the cases of EO. Bosilkovski et al. reported that urogenital manifestations were frequently observed in the occupational exposure group, similarly to our study (17) .
In larger studies that involve both EO and all focal manifestations, acute brucellosis was observed most frequently (9, (13) (14) (15) (16) 18) . While the acute form was most frequently observed in our patients, the subacute form was statistically higher in the patients with EO. This may be contingent on the insidious progress of the disease and late diagnosis.
In patients with BEO, leukocytosis is reported in 10%-84.6% of cases, and elevated ESR is reported in 31%-98% of cases (9, (14) (15) (16) (19) (20) (21) (22) . In our study, leukocytosis and elevation of ESR were seen to be higher in patients with EO, similar to the findings of Akinci et al. (16) . Ibrahim et al. found leukocytosis and elevation of the ESR to be much higher in patients with NEO than in patients with BEO (19) .
No reproduction was detected by standard urine culture in larger studies examining BEO cases (9, (14) (15) (16) 19, 20) . Standard urine culture was generally used to exclude the existence of other microorganisms (14) . In BEO cases, blood culture reproduction was reported at a rate of 14%-69% (9, (14) (15) (16) (20) (21) (22) (23) . A high rate of reproduction, as much as 53.3%, was determined in our patients. Although serological test results can be negative, reproduction can be detected in blood cultures of patients (8, 14, 15) . While 3 patients could not be diagnosed through serological methods, they could be diagnosed by blood culture.
USG is a valuable method for ruling out noninfectious causes and diagnosing BEO (14, 24, 25) . In a comparison study performed by Öztürk et al. on 28 patients with BEO and 28 patients with NEO using gray-scale and color Doppler USG, internal echo, scrotal skin thickness, testicular heterogeneity, and focal hypoechoic testicular area(s) findings were statistically significantly higher in patients with BEO (24) . Similarly, focal hypoechoic testicular area(s) and testicular heterogeneity were the most frequent findings in our cases.
Either the combination of doxycycline and rifampicin for 6 weeks or the combination of doxycycline (for 6 weeks) and streptomycin (for 2 or 3 weeks) is recommended for the treatment of brucellosis (26) . We determined that the use of combinations including doxycycline, rifampicin, and ciprofloxacin was higher in our cases. We thought that this would be reliant on the desire to avoid side effects like ototoxicity and nephrotoxicity, and to maintain NEO treatment initiated prior to BEO diagnosis.
Ciprofloxacin is not recommended as the first-line option (26) in the treatment of brucellosis. However, considering the fact that it passes into the ejaculate and seminal fluid 7-10 times more than the plasma concentration (27) , we consider that it will be a good alternative in BEO cases. In combinations containing ciprofloxacin, apart from one (14.3%) treatment failure, all patients were fully cured, but we think that more comprehensive prospective studies are required.
In BEO treatment, medical treatment alone is generally sufficient (9, 19, 20, (28) (29) (30) . Orchiectomy may be rarely required in the presence of findings suggesting abscess or necrotizing orchitis (13, 15) . However, a cure may be achieved with medical treatment and drainage of abscess may be sufficient suggesting abscess in USG (9, 28) . Some studies reported that some of the BEO patients had undergone orchiectomy for suspected tumors (31) (32) (33) .
In the study performed by Navarro-Martinez et al., treatment inadequacy and relapse were observed at rates as high as 15% and 25%, respectively, while relapse rates were reported to be between 0% and 8.8%, similar to our study (9, (14) (15) (16) 20, 23, 34) . Cure was achieved after the second treatment in our patients that experienced treatment inadequacy and relapse.
In endemic countries, BEO should be kept in mind and microbiological tests should be considered in the differential diagnosis of patients living in rural regions and engaged in stockbreeding who have complaints of scrotal swelling and pain. In uncomplicated BEO cases, medical treatment is sufficient alone. We consider combinations containing ciprofloxacin to be a good alternative in BEO cases.
